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d. Physik, 88. 2. pp. 201-295, Aug. 1910. ‘from 
Physikal.Teghn, )Reichsanstalt.)—In | the accurate measurement. of 
volt es the volume of the mercury meniscus introduces an error which is 

ble. The authots have determined thid of 

tubes’ of Giamis: 2870, 20°75, 18°40, 16-05;"arid 18-90’ irim!, atid from their” 
résults ‘the ‘following table’ has ‘been prepared. A’ systeriatic 
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T. Lohastein. (ibid. Aug. ‘80, 1910. gives 
formula for the volume of a mercury menisons in terms of tube diam., height’ 
of meniscus, &c. The results of Scheel and Heuse are discussed with refer- 
ence'to this formula, and Lohnstein states that the differences between thé! 
volumes calculated from the formula and the observed values are probably | 
due té some slight errors associated with the apparatus used. © © A Wy) 
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1664. Theory of Balloon Variometer. A. Bestelmeyer. (Phys. Zeitschr. 
11. pp. 768-768, Sept. 1, 1010.)—This paper gives theory relating to the 
author’s modified form of the Hefner-Alteneck variometer for measuring the 
vertical velocity of balloons ; a description of this instrument has previously 
been given [Abstract No. 5 (1909)). It is shown that a constant displacement 

the variometer (apart from the effect of temperature) corresponds to a 

te vertical velocity of the balloon, and is proportional thereto ; it is 
independent of the absolute value of the air pressure, and consequently of the 
height of the balloon. The effect of temperature and capillarity is con- 


balloon has constant acceleration, the displacement of the variometer gives 
the instantaneous velocity a few seconds previously. This time of lag for a 
temperature of 20° C. and >a pressure pi_74@ men, jg about 2 sec., and reaches 
4 sec. for a height of 5600 m. and a temperature of — 20°C. This result 
was tested by an experimental method, and the figures obtained were in as 
close agreement with the theory as could be expected from the difficulties of 
the experiment. FAGMAVOL A. W. 


1565. Dependency of Elastic Properties of Cast Iron in bending on its Tensile 
and Compressive Elasticity, H,. Herbert. (Zeitschr. Vereines Deutsch. Ing. 


54. 1887-1898, 27, 1910. Investi 

analytically the cave of a to 
tensile moduli olasticity.are. pot,equal, and as a consequence the neytral 
axis,does not lie on the. centre of gravity, 10 .qq 88 


fon #1 10719 As 


bending moment ; » and « were measured by mirror ne Ma 

was obtained from the relations were 

termined on the beam and values obtained from 

terisile and compressive specimens. clearly modified when 

initial stresses are taken ifito'aecount and some interesting curves are are given 

A. M.S. 


Vet@ines Deutsch. 20, 1910 full mathe- 

matical discussion of the otitiog is given for the 

(1) when is connected tdthe aitle by two flat 
rigidly attached’to the drum at points notat the: end; and (2) when 

nvolves fu | 


prépated so-as to teadily provide the solution to the two\ general cases. men-, 
tidtied.above. on! Mliw es corm iduile Rode 

“xX 


moment, « and « the respective extensions and compressions along lines 
pasallel 40 the meutral axis, and + the inverse of the radins of curvature,at a 
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011667, The Testing of Files, Ripper: '(Mech. Eng, 
Paper read: ibefére thé’ British (at Sheffield 
Contains results of the exami hatiost of records mate on'4 Hotherthle testing 
machine, and gives particulars of an improvement made im the design'lby thie 
author. The action of the machine is briefly as follows ; ‘The file,te be tested 


is held rigidly between twé headstocks on’ a reel table... The test- 
bar, 1 in, square, and 8 ft. lon supported ina nial, position om 
grooved rélférs, ‘is pAlided the By the recipro- 


gating motion of the file acting on the end of the bar, a portion is cut away 
at each stroke, and by means of a recording arrangement a diagram is 
obtained ‘showing th¥telation between the number af inches filed awayfrom 
the bar:and the mumber.of strokes required thistwork. This niachirie) 
howevér, in its original form was found to give as files 
considered of ‘the jbest quality gave: poor results, files of the same quality 
were found to give different results, and the two sides: of the: dare Ste 
showed ‘considerable diffevences:). The -avthor found that thé machine 
differed in its action from hand ‘filing in one important particular; for)in the 
machine, the file'cut thétest-bar'ih an absolutely constant pdthy, with: thie 
result that the face ofthe test-bar became glazed im' appearances, andthe 
file. Geased to cut. In the case of hand filing no two strokdso 
exactly in the same direction. The author describes his device by means 
ofwhidh the path the file is no longer constant \one) bat - tightly 
changes in direction, stroke! by stroke, as in) hand /filihg,' ‘As a‘vebult 
large pumber of tests. with: the modified machine, it has been found that'the 
ud}. PROM | edt sotew- bw pil 
Trans. 6, pp Discussion, 25~26, July, 1010.)The ‘com 
coefficient for helium ab to atid 


for neon/+ 000105. slides 7 Dw, Sa 
169. Plane Waves of Finite Aniplitude, ‘(Roy 

Proc.' Ser,’ A. 84: pp! 2474984) Sept.' 165,. 

difficalt to abstract in Full detail. 


Riemann, Stokes, Hugoniot, and others, dwelling’ on 
for theory to evade. The: is divided’ four dah 

with (1) ‘Waves of finite amplitude’ wi issipation Waves of 

regime’; (8) ‘Permanent under the influente of” 

forces; (4) Restince to motion through rat high AP 
ofthe third partsit is shown that } the’ thedréfich 
ness of ‘transitional dyer of the actial ‘wave “Of \approxittiate 
tinuiity which advances front of modern ’tifle ballet.” The’ 

of ‘Boys show these to be’ thin ; ‘but that; according eran few 
their’ thickness should be well below the lint’ 

surprising, In‘the fourth: part, shown tha tong the th OF he 
nose of an‘advarieirig bullet there are two stages ih the ‘modifiddtiots "UF 
ptessure’‘and’ velocity which occtir, “At’a “short distance’ in frout 

the axis the: fluid changes its density, pressure, and temperature sudd 

This! first or sudden is ‘not accdtding to the adiabatic law, but 
according to Rarkine’s law (previdusly discussed’ in ‘the paper). 
ing the place of this sudtien change, and fixing attention ‘on parts ‘titatet ‘tHe 
nose of the bullet, we are there Concerned with the sécond stage, wiich a 
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morengradpal change in the state.of, the @uid and\ occurs according to ‘the 
adiabatic the velocity the bullet is a, the normal velocity of 
sound }@it=ix/yfela the normal ipressure py and the pressure at the nose of 


m 

Rigid Bodies wnd-the Relativity, Principle, Wise 
patieivide Physik, 88.8: pp. 607-680, Sept. 22, 1910.)—A: mathematical dis- 
eussion frem which the following chief results are obtained: (1) A body 
which, is rigid from the standpoint of) the relativity principle must be 
segarded as a medium which is, if only in appearance, capable of deforma- 
tion ;.(2) The propagation of stress in such a médium, in contradiction to 

ordinary view of a :rtigid body, occurs with finite velocity which is smaller, 

greater the impressed velocity is. But the velocity of propagation of 


vi 


benzene, liquid air, and water, the method has given mean surface tensions 
of, 808. and 7497 mgm./mm. respectively, which 
agree closely with those determined by the capillary-waye method. The 
results, both when determined with the same tube and with. different tubes 
of Pt:or/glass, show very considerable variation. Sn 


Electronic Potential Energy. W. Sutherland. 
20, .pp.. 249-966, 1910.)—In -preyious papers the author 
cohesion can be ,explained by, the s between each 

jts immediate neighbours. For the. case of 


of the, molecule, however produced, , Qutside of the molecule, the electrisa- 
like.am, electric, doublet of infinitely,.small axis, but of. finite 
moment. ¢s, placed at, the centre of the molecule... Place, for simplicity, the 


neighbours... Let. R, be the distance, from its .neighbours,,,,. Then it-attracts 
ifs, axial neighbours, with force.6¢31/K* and its four lateral .opes 
swith aforce The, mean attraction The forces between 
the eentral molecule and the more remote ones will be either repulsi 
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Measurement .of Surface Tension by Cantor's Method, R. Magini, 
(Accad,. luincei, Atti, 19. 184-189, Aug, 21, 1910.)}—This method consists 
in measuring ‘the max. pressure necessary to maintain a gas-bubble of given 
sige under a given nozzle, dipped in the liquid to a given depth. Applied. to 
of the molecules, to be takem as mathematically representative of that of 
say, which may, be due to two, apposite electron-charges ¢ at a distance 

Dart Sut may as ti mbol fo he electric momer 

arrangement. Thea in order that a molecule attract its six immediate 

| neighbours it myst bave its electric axis similarly directed to, those of its 


or attractions be calculated.’ But 
be neglected in comparison with the ‘attractiofts of the sit 
heighbours ‘aid for’ the following reasons.’ The molecules in natute 
tidtion; the ditections’ of their axes are changing The’ antanyet 
thenit of the ‘motetules and the assumed direction of ‘the becomes 
a Closer representation’ of the facts of nature, the smaller the 
R to which it from central moleculé, Even for 
and its six niéarest neighbours at’ any’ instant’ the ‘cubical 
not a true’ picture. real state of affairs fs strccession “oF distorted 
cubical arrangements with’ a strictly cubical arratigement fora mean! The 
schematic represétitation is thus deprived of pli if we make ote ‘set of 
lividing planes apply large numbet ‘of th Phe best way of 
stating the ‘position is fO-say that’ near @moletole the OF other 


molectiles fs appréximately cubical at’ any instant, but that fhe 
effects of small depatture from ‘the’ strict ‘ctibical fhe 
telations between any molecule and those which ate’ not its’ imitiedtatd 
neighbours; ndét expressible by ‘mieans ‘of a ‘single cubical drrangentént: 
this basis the molecular potential energy'is then calénlated and a 
of kindred matters ‘treated. the so-called interna? molecular pressure, 
the ‘Kp* of Laplace’ and of vari der Waals is first taketi: If the 
mass of a moletule and p =1/v is the density of the stibstance, R* = n/p aiid 
Kp? = = the’ potential energy "per? ufilt 
thass is Kp. “Surface energy is next dealt with, and the’ paper concludes With 
Obsetvatioris on the attire of chemical potential energy! 

408973. Seithes of Lake Garda. Vercelli. Cimento, oppo: 87 
‘116, Aug., 1910.)}—The study of these phenomena by Forel'on ‘Lake Geneva, 
and others, in particular ‘the work of Chrystal [Abstract No. 1698 (1008)}, 
drew attention to the similar manifestations on Italian lakes where they have 
long been known tocally a$sese or sesse, Limnographs ‘were installéd at 
‘Desenzano’ and Toscolano on Lake Garda, two registering mareographt 
at Sald and another limnograph was placed at Riva on the extreme end 
of the lake. Oscillatory motions of two kinds are distinguished ¢ whinoddl 
seiches with one’ node towards the centre and two ventral segments, one 
at each end} and binodal seiches; movements with two nodes and an inter> 
mediate venttal ségment, the other two being one at cach end, analogous to 
the case of vibrating strings. Of the varied theories that of Chrystal referred 
_ to above has given the best results; according very well with the observations 
of these somewhat complicated phenomena. Application of Chrystal’s 
theory was made by that author to the Scotch Lochs Earn and: Treig, 
observation and calculation giving concordant results. ‘These lakes; however, 
are’ of small size and very regular shape; whilst Garda is a much Yarger 
and more irregular body of water, with numerous bays; islets; and sandbanks, 
the‘ fofmulz for amplitude, position of nodes, speed, and -periodic:time 
are given. For the uninodal oscillation the periodic time (supposing the lake 
of uniform depth) is eqnal fo that ‘which will be required by a progréssive 
oscillation to travel over 4'canal of double the length: | The periodic times 
the “ higher” waves should be respectively:4, #4 &c., of this, as in the case 
of an open pipe ; but since the depth in general varies, the periods are asually 
imcommensurable ‘with this, in real cases occurring in nature: Chrystalls 
mathematical theory is given in some detail, and is followed by a compariséa 
‘of! the results of theory and experiment, made by 'V.' Teglio andthe 
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variations, in atmospheric, pressure... 
that every disturbance in the miorobarogram ip acca 
Gorrespomding variation of the limpogram.. Fro these 


amplitugle, an amount. of energy.equal to. that, evalyed jm, the. combustion 
of only 200 gm. of carbon is sufficient. Thus a slight and short shower 


Yor!) wel vo o§ aot 
Nat: Mosoou, Bull. 28; pp. 19+88, 1909.)—-The records. of 1080 volcanic erup- 
tions during the years 1701-1902 are, analysed, and give mean periodicities of 
‘There also a donger period of undetermined length, 
which is possibly a 88-year period. By assuming that 'the interval 1755-1775 
consists of, twa, waves and, not. one as: shown. in. his diagram; the author 
ceduces the average period..of the, secend-yariation from 125 to 11° years. 
These. three, periodicities in volcanic activity are considered ‘by him to be 
associated with) the.8°8, 111, and $8:8-year'" pulsations” of the atmosphere 
as<dieduced from vatious atmospheric phenomena. The records also give 
some iridication ‘that a maximum of voicasic activity possibly appears first. m 
equatorial regions .and travels towards the poles. The author advocates 
theory that,an clastice-fuid magma exisis under the earth's crust and pulsates, 
so that waves travel from the equatorial to the polar regions, and the subse- 
qnent sinking of the ground causes faulting in rock 
vial 190 64! oti 104 ote 
ov of. ‘Séismic Centres. be Geiger: ‘(Gesell Wiss. 
Gdttingen; Nachr:;| Mathi-Phys. Kiasse, 4, pp. 881-848, 1940.)—The author 
points out the difficulty in determining the distante of earthquake centres by 
the interval ciapsing between the arrival of first- amd: of )second-phase waves. 
This is: Chiefly duc to:the superposition of preliminary tremots on the second- 
phase waves, with a consequent complication of the scismogram.. He prefers 
tdsethploy only. the time of. first: disturbance of the seismograph, and if this 
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presentauthor ; these show a very satisfactory, agreement, The periodic 
times, Ts for the. uninodal and; binodal, seiches, 42 and @8 min; 
respectively, agree within less than. 1.min, of time with calculated 
values, and for, the higher oscillations an even more satisfactory accord, 
ance,.is; found... The author) gives a table, showing, this, together with 
some.discordant results derived. from. the theories of Dy Boys and Merian, 
which differ widely from, the observed values. A figure.is also given show; 
ing the, characteristic forms of the limnographic records, and there follows a 
description of the method adopted for their study. With regard to the cause 
af these phenomena, all the observers agree that they,owe their origin mainly 
the “ gradual,” ones. The former are probably produced by rapid changes of 
lavel over: the surface of the, lake, due to wind or increase. of atmospheric 
pressure, or to.sudden changes arising from local hurricanes or storms, heavy 
sains, &c,; the latter) by the action over, a,part of the lake, surface of slight 
variations.in. pressure, synchronous in period with those, of the seiches which 
can arise upon it, or by analogous action of the wind, as shown by the anemo- 
graph ,records., Calculations of the amount of energy in. seiches show that 
greater...amount,..is . required .to -produce: these phenomena than is 


‘duton ts obtained uf’ three stativtis is determinate; -Ah wccount 
given’ of the wpplication of the methed to obseryations:at ‘m'stations 228, 
4) By La). When w> 8 the data are in! excess) of! the requirements, and ithe 
method: of least squares is employed:’ Examples iaré«giveri féritwe 
tecorded at fiveland at respectively, 
1676. Electrodynamical Investigation Barth's Orusts:\ Livery) abd 
Lelinbath, (Phys. Zeitectrr, 2%) 609-705, Aug: 
authors @ method of investigating the-earth’s:crast by reflection, 
and: (2) absorption’ electric’ waves sent' through: the: rock! stvatap:|n) the 
first ‘method a slanting at! some definite point: omithe 
earth's surface: Electric waves sent out thetefrom pass through the: eatth, 
are reflected at the surface of any medium whose dietectric: constant differs 
markedly from that of its’ surroundings)'shd are finally received: biy 
anténnte at other points on the earth’s surface. -Maximom effectsoare 
obtained at a receiving station for two values of the inclination of the 
the ‘direct,'the' other to the reflected Waves. 
The positions of ‘the wave-front of the reflected waves énatilesthe situation 
oF the: surface to’ deterthined: ‘The method! 4s effédtiveia 
tocatitig the surface: of ground-water, coal seams, und metalliferbus strata. 
‘Im 'the Sdcond meth6d ‘vertical ‘antennas, 200 mt. tong; are ‘used ‘ig’ Horings 
about 800 m. deep and-at amy distances ‘up to 400 km. apart, Experiments 
‘are then made to determine in which cases 'the electric waves’ ean “pass 
through’ the -earth’s crust, and im which they are!lost Dy reftection/and 
absorption by certain mterventng media, The papér gives an sccouttt df the 
theory of 6ds and of varidus/cxpetimental apptications -which! Have 
Beeti miade. The authors consider the methods will bejuseful invlocating 
underground water in arid districts. A. D. R. 

187% Solar :Activity, Mey, 18+49, 19000 F.. Slocam.oc (Astrophys. 
82, pp. 24-25,) July, 1010.)--Dinect: photographs and. pictures, with. mene 
chromatic calcium radiation'{H») were taken during May with the, intentios 
of detecting any abnormal) phenomena! which might, be! ascrited. to ithe 
presence’of Halley's comet between the earth and Reproductions, of 
those taken on May 18 are given. Considerable activity is shown{ oi the 
plates, evidenced by changes in the location and number of small spots, and 
in the .{ntensity ofthe) bridges imuthe, lerge, spotys (The 
calcium spectrobeliograms shaw conspicuous changes in the arrangement, 
the flocculi.:,. The ‘prominence plates exhibit: normal conditions 
Mayii8 there were fifteen promineaces, but none of unusual size or intensity, 


etate vanO Yo & te-vitooleyv lethm aT PB 
et b eit wnotevieedO off ts good. ead 
Photographic Work with the @0-inch Reflector. G.,.W...R 


(Astrophys. Journ. 82. pp. 26-85, July, 1910. Contribution from the Mount 
Wilson’ Solar The first -year's: work with the 60-in. 
reflector Wilson, California, showed! that the. nlirror /¢ame, very 
nearly up to its:caleulated efficiency. One of the chief outstanding: diffteul- 
ties. was»the change of focus, causéd«oby. the variations, of). temperature. 
Special precautions bean; taken.in the building) of the observatary te 
minimise the :temperatare fluctuations much as. possible, | further 
improvement wes)>made in july, 1900, by. prowiding isun;shield, of: beavy 
canvas,evencthe roof ofothe demei; Thisvreducedi the temperature 
— psciiiation to a daily range of 10°.F., but even with this the appacent change.of 


« 
? 
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fecus-of the mirror amounted Further: improvement 
was obtained -by ‘enclosing the greater part ‘of the imstrument: in. a thickly 
patided canopy when not in use. The daily, variation was thateby reduced 
to Fav and it is hoped ta, diminish, this still more bythe, use 
Séfrigefator, By the use of a smaller plate-holder and, a. knife-edge 
method of focussing it is now possible to make certain that the plane of the 
photographictplate does not differ from the stellar: focus by, than 
i) 0:035'mm.). On-the best negatives, with an exposure, of; hours, 
perfectly, round star-images are obtained, the smallest only. 1:08" in, diam, 
‘With these instrumental improvements and the, use of 


Cirtulation of Caltium Vapous.in the Sun, St. Jobn.. AAstro- 
plays. 82 pp. 96-80, Joly, Contribution from the Moust Wilson 
Solar Observatory, No. 48.)—For the interpretation of the. photographs 
ebtained by means of spectroheliographs it is, necessary to know. the, precise 
wave-lengths, of the lines employed and their . behaviour uader . varied 
daboratory conditions. The: present paper. summarises, the results,ef deter- 
minations of, .wave-lengths.of solar standards in terms of arc standards); the 
measurement of wave-lengths of the absorption line Ks and the emission line 
Ky at different points on the sun's disc); a study of the absolute widths of H 
in the sun's atmosphere. | a ort whienos off P.B 
1580. Rotation of Hydrogen in Solar Aimosphere. A, tee. (Comptes 
Rendus, 151, pp/ 429-481, Aug. 8, 1910:)—Taterference determinations Gf the 
solar rotation show that the daily rotation or equatorial velocity for hydrogen 
§s 08 greatér than that for the reversing layer showing iron, nickel, &c. At 
tatitade 88° 45’ the retardation of hydrogen is, 06°, and that of the metallic 
ma ya on B 
Velocity’ of Sun's Modion’ through Space: J.C Kapteynand E. B: 
Prost.» (Astrophys. Journ. 82) pp. 88-90, July, 1010.}—As' ‘the peculiar 
velocities of the Orion stars aré small, it was considered particularly advan- 
to employ them for a series of spectrographic deternrinations of: the 
dan’s -velocity. The radial velocity of a considerable number of Orion stars 
Polar Filaments on ‘the Sun. Deslaneres: 
{1010)} the author has drawn attention to the differences between solar fila- 
ments as photographed im calcium or hydrogen light. Further 
ehows ‘that ‘they occupy a region round the pole; not necessarily 
‘withia paraliel of solar latitude, but having an average.position about 60-70°. 
‘ta-gentral this polar carve appears to be’ more developed on the meridians 
and’ in| the hemisphere where there are spots, Sometimes they occur 
simultaneously at both poles, but more geaé¢rally only atone.’ 1tis-important 
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plates) numerous photographs of the globular star-clasters and. the spiral 
riebulz ‘have been obtained far) surpassing any, previous attempts. The 
spital nebulz are remarkable,for the number of nebulous. stars, shown 
wgiustered amongst their convolutions. Several excellent reproductions 
accompany the article. | Cc. P. B. 


GENERAL, 


to. note, that whereas, the spote are. nog) (1910)-well en the way, towards 
minimum, the filaments rather, to be augmenting. The question is 
saised as to the possibility of these filaments supplying the material for the 
formation of the solar corona, projected outwards from the sun by the pressure 
of radiation, Several features of the solar circulation appear to be similar fo 
wok tn rt of onb ol « vd bh pom lb 
1683,, Spectrographic Velocity of the Moon. K. Laves. (Astrophys. Journ. 
$2. pp. 17-28, July, 1910.)}—The usual method of computation of the moon's 
theoretical spectrographic velocity in the line of sight involves a somewhat 


laborious interpolation, and a modified| procedure is outlined whereby, with 


the aid of special tables the operation is very much simplified. These tables 


"1684. Sodium in Comets Taili. Backhouse. (Roy. \Astrotion:. 
M.N. 70. pp. 622-628, June, 1910:)—Referring’to ‘the ‘qliestion ‘of ‘the 
‘Occtirrence’ of sodiutt 4s the cause of the yellow colour of cértain comets 
dating their approdch peritielidn, the author quotes’ certain fdtes made 
duting the apparition of Comet Wells (18822), made with a small spectro- 
Scope on ‘a 4}-in. refractor. Ina note Fowler remarks that it was only 4 
| = we of whether sodium had been traced in the tail spectrum at a distance 
Beater mn. of arc from the nucleus. As there is some difficulty 


in recognising the lines with low-power apparatus, it was sdggested that the 
yalbw colour might be du tothe yellow band of the cat 
"4685. Luminosity of Comels. W. L. Dudley. 82. pp. 8 


Aug. 26, 1910.)—The cometary matter is supposed f6 be a gaseous body 
@ more or less dense nucleus, acting a3 a conductor in a constant electr 
stream which increases in energy as the comet approaches the sun and 
diminishes as it recedes. As the comet comes closest to the sun it encounters 
the supposed positive discharge from the solar area, and the ifluminated ta 

y, thus be that of fhe ionised path of the repelled particles. ‘The ¢ te 
| the discharge would of course be greatly modified by the presence of one 
or more magnetic fields; which are supposed to be produced in the vicinity 
of the planets, thus possibly acoounfing for the different characters of 
cometary tails and the condensations or nodes in the tail material. 960 
4586, Spectrum of Halley's Come. Evershed. (Roy. Astronom. Sea, 
M,N.-70. pp. 605-610, June, 1910,)—The first observations of this comet were 
Obtained at Kodaikanal, South India, on the morning of April 18, 1910, when 
it appeared as a second magnitude star with a tail, about 5 degrees long. 
Photographs were obtained with a portrait lens of 4 in. aperture and 86 in. 
focal length ; also with a silver-on-glass reflector of 9} in. aperture, two of 
these being reproduced. The spectrum of the comet was photographed 
frequently with a small ‘prismatic camera of 2 in. aperture and 11°65 im focal 
length, provided with two prisms of 60’ angle. On ‘the same plate asthe 
comet spectrum there was also photographed the spectrum of either the stat 
Altair (a Aquilz) or the planet Venus, fot comparison of wave-lengths. “All 
the spectrum plates are essentially similar, and so far as a preliminary inspec- 
tion shows, there was no Change inthe’ relative intensities of the various linés 
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distinct parts: '(a) continous thie Oni which 
Fraunhofer Hinés were fair a‘ discontitfadus spectrartt OF the 
gases Sarroutiding the head into “the tall; series’ OF 
Of the head’ radiations those at waive: 
iéngths’ 8866 and 8890 are the strongest: The tail spectra show the’ series 
of lines Giecovered by Fowler to be due to a form of carbon monoxide at low 
The stronger taf ithages’chin be ‘traced for about degrees ftom 
the ‘head 'oty the plate'takén On ‘May’ 8’ they appear’ forked, 
although direct pictures of the tail’ do not show this feature?’ In general, 
— Roy. Astronom. Soc., M.N. 70. pp. 568-588, June, 1910.)—In a 


paper Nay was pointed out that @ discus- 


be evidence selective distributi of dines.” The 
ve the det 


a A, critical, examination of the Bradley proper motio 
erence, to distribution of ie stars, constituting the two drifts. 


of obtained different proper motions for ; 


sphere are tted as curves, in which the 
of two. maxima indicates Fri 
oo wie that the pr of: of tbe if 
tat e impossible to have uniform 
te t feature is that the direction of greatest density 
e sean! The wei agrees “ipsa exactly with that diameter which passes 
the galaxy , and that t on of minimum othe in 
ter which ihe sphere to th 

conditions would appear to. be satisfied by ‘ie 
represents an indiscriminate asseiniblage of ‘stars, through which the 
sun is moving witha uniform speed. The second drift is probably identic 
with t the e galaxy ; ; bat on this hypothesis the ‘motion of our solar system wo 
be lirection opposite to that of first Arift, i.¢,, the whdse 
82. pp: 91-95, fact that up to the present time no starof the 
fourth or fifth type is:known to have a sensible proper niotion suggests that 
these Stars have very small parallaxes. The fourth-type star observations 
have been made by Norlund at Copenhagen, and include data for 140 stars. 
The parallax for most of these “Stdrs is*very ‘small, and it>is therdfore 
considered that'in any endeavour to interpret the spectra’ of fourth-type stars 
a¢count should be taken of the of light 
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deutsch. Ing.)—A sqmi-popular résumed relativity, theory as 
4600; Finite Vibrations’ of: &System cabout Confignration of Equilibrium 
‘Rayleigh. 4Phily Mag. 20: #50+456; Sept. 1910.) gon 
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Wotonsgh. 88. pp. 92-107, Sept: 1, 1910.)—It wails pointed 
oat many years ago by Rayicigh that a beam of light can be seattcred to«all 
sides notonly by particles of dust, but also by the molecules of the medium 
in which the propagation takes place. If the intensity is diminished tn ‘the 
ratio when aodistance / is traversed,'then for a gas) for instances, 
82x" whete is the index of ‘refraction, N the number of 
molecules per unit volume and \ the wave-tength. Rayleigh deduced: his 
equation by calculating’ the edergy radiating from the mélecules whose 
particles are put in motion’ by the incident rays, and by taking into ‘account 
that the quantities of energy traversing two successive sections of the beatin 
tiidst/ differ from such other by an amount equal to the energy that is emitted 
by the molecules lying between those sections. The problem may, however, 
atsé> be treated in a difiéfent mannef,' In many theories the 
tion bf light is explained by a resistance opposing the motion of the 
particles and giving rise to a development df ‘Heat. Similarly, the ‘extinction 
which we are ‘now considering may bé ascribed to a ‘certain resistance; which, 
héwever, isnot accompanied by a heating effect, btit is intimately donnected 
with the radiation ftom thé molecules. Accotding to the electron theory’ 
force of this kind ucts on af electron whenever its velocity » is variable; itis 
represented By (ef6rc*) in which the electron charge and ethe light 
speed in ether. ‘The problemi is then developed on this basis, and it is show: 
that both on this method and also by Rayleigh’s method the scattéring ‘of 
M.\Tenani. (Accad. Lincei, Atti, 19. pp. 178-184, Aug. 21, 1910)}= 
Examining by means of a Cornu photopolarimeter the light diffused by 
Bravais’ iron solution, when placed between the poles of an electromagnet 
and a beam of piane(polarised light passed through it; the aathor finds tha 
max. polarisation of ‘diffused light occurs at an angle of 90° with the incident 
beam... This, he concindes; confirms: Rayleigh’s theory that the corpuscles in 
suspension in Bravais'»iron solution. behave as insulated) spheres.’ Replying 
to Corbino [Abstract No. 012 (1910)) the: author's experiments render it very 
doubtfali whether'any exact measurements of the be based 
on the birefringence of Bravais' « at bes 
al ilo ne 
1593. Rainbow Phenomena. w. J. theibenreve. (Mount Weather 
Observatory, Bull. 8: 6ecpp. (875-876, 1910)—-This paper deals 
conclusions arrived at by Laine front his observation of rainbow (phenomena 
associated: with a thunderstorm. Laine observed well-defined) primary and 
ssoondary .rainbows,,tbe |colours and. curvature of which chaaged.ia-e 
quivering or vibratory manner at every peal of thunder. ‘These phenomena 
were inoticerl at the moment of the lightning discharge, but, almeat 
exactly st the invtant the thunder was heard/ According: te Peruter's thearg 
efithe rainbow, just such) changes as these would follow sufficiently rapid 
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alterations in the size of the raindrops concerned in the formation of the 
bows. Laine concludes that under the influence of acoustical shaking two or 
more droplets coincide [Abstract No. 228 (1910)]. The author of the present 
considers it far more probable that the conditions that lead to a 
lightnin ining discharge also lead, commgnly; to the production of large drops 
through rapid condensation and, owing to convection, long suspension. 
Besides these conditions, favgurable to the formation \of large drops! dating 
thunderstorms, there probably exist, in portions of the cloud, those potential 
gradients which favour the coalescence of all drops thab for any. reason 
and of loud peals,of thunder, or less concurrent 
cause and effect. Therefore the phenomena obsérved tty Laine may- be 
explained as due to large drops that were already formed above the rainbows 
at the time of the lightning discharge. -.The lightning-flash was seen at 
almost the instant that it was found, while the sound reached the observer 
1804, ‘Anomalous Dispersion in Sodium Vapour, D. 
..wiss. Phot. 9..pp. 87-47, Sept., 1910,)—Using Puccianti’s method, 
a layer.of sodium vapour about 5,.cm. thick is placed.in one arm of the 
interferometer, and the displacement of the lines caased gives the dispersion 
curve... As the vapour density increases, the grey region between D,; and D, 
increases until only a narrow bright band is left, the middle of which cofre- 
apends; the minimpm dispersion, the | of :the 


gives == where m, and mm, are constants, and this 
ratio is. also contained, in the equation to the axis of abscissa. .. The values 
found were m,/m,= 1°86, refractive index 1+ 18 x mp, = 10°; 
Mp, = 24 x 10-“, Voigt s pp, = 1°5 + 10". One of the chief advantages of the 
| 
Chéneveau. (Annal..Chim. Phys. 21. pp. 86-49, Sept., 1010,)--The 
author has already shown that. the refractive index of a solution can be 
calculated on the assumption that the quantity »-1 is made up of a constant 
specific refraction of the solvent plas a constant specific: refraction of the 
solute over the range from 20 to 600 gm. per litre. In the present paper it 
is:shown by an interference method that the optical constant of the solute 
rémains ‘unaltered to a dilution of 06 gm. per ‘litre, and is thus quite 
the foe T. M. L. 

Ole: Kinematog rapic- H.' Lehmann. (Zeitschr: Instr: 
mentenk. 80. pp. 265-274, Sept., 1910.)—In general the film is moved forward 
in a ‘series of jerks; exposure being made only while the film is at rest. In 
Consequence, there is an alternation of light and dark which causes the well- 


intensity’ of illumination (see Abstract No. 200 (1908)], With the aid: of 
Porter's equations, the author's experiments lead to the conclusion that the 


— 
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fsequency of change of picture. should lic: between 88 and 468 per secs 
This is mot the cast ia practicé, since the strength pf the film does not. allow 
the necessaty speed, and’ the frequency employed lies between ‘16 
Helmhoit# has shown that there.is a change in the critical frequency witli 
change of the light to the dark interval, ‘and it appears froay 
Marbe’s experiments that, beyond a certain frequency, reduction of the dary 
interval is accompanied by a decrease in the critical frequency. Taking the! 
value 25 for the frequency, the exposure interval should be ten ‘times longet! 
than the titae of motion of pictare, This, however, gives for 
the: dark! interval, which ‘\is:too small, and in practice the ratios redubed! 
from 10 to 40r 6. When coloured light is employed, the critical frequehty' 
_ is:tess than for white light, the order of the colours with respect to frequency 
1897. Wave-length Difference by Echelon-Spectroscope. (Ann. 
d. Physik, 88. 1. pp. 17-82, Aug. 5, 1910.)}—A method has been worked out for 
obtaining the difference ‘in wave-length ‘Detweett ‘a spectrum line ahd ‘Site’ of 
its components. .' It is based onthe fact that slightly light, after’ 
multiple reflection between two half-silvered plane-parallel suffaces, gives! 
rise to 'Haidinger+Mascart rings. The method considered analytically, and 
then applied/in the case of the components of thé yellow arid green aint ody 
lines. In the first case, the author finds that 'thé' ‘yellow line has ‘six! 
1608. pan Vibrations of Light in Luminous Sodium Vapour and the 
Zeeman-dfett. L. Mandeletam. (Phys. Zeitsctir, 11. pp. 769-768, Sept 
1010.)}—K6nig has given a simple method ‘of demonstrating the Zeeman-e 
qualitatively [Wied. Ann, 68. The tight ‘from’ a’ sodium flame’ 
in a magnetic ‘field is allowed to pass through ‘a second similar sodiam  flainé’ 
outside the. field, and) du: being examined with a polariscope is found to be’ 
partially ‘Fhe component light’ vibrating ‘perpendicular’ to the lines 
of force is tess absorbed by the second flame than the comporiént 
parallelto the lines of force—a‘fact’ indicating thatthe of 
-cortespond to different wavelengths. The component which’ 
is the less strongly absorbed must be’ that which, owing to the 
diverges indst from the normat vibration: '(The saine appearance can'be 
though tess clearly, without the aid seeond | flame; probably owitig’ 
auto-absorption in’ the first flame: itself} “The author has ‘adopted 
arrangement in catrying’ out some quantitative experiments based pon 
following ideas. Anabsorbing flame contains résonators of definite 
and’ damping-power. The' Zeethan-effect affords ‘a means of putting’ in 
dent light “ outiof tune)” so to speak, with the vibrations proper’ ‘to these’ 
resonators, by a desired interval. By making a series of measurements 6F" 
absorption during the of “ putting out of tune,” a curve 
of" decreas of iistructed, which poo 
résonance turve.''’ From the this curve the damping power’ Of th 
molecular’ resonators can be’ detetmitied! The ‘apparatus’ is’ arfan 
follows flattiés are provided, ‘one of whichis p 
betweetl (plahey poley Rubithkorff eléctromagnet. Wher the ‘filet 
excited, horiztntal' (Say) ‘bands a@ppéar ‘in the polariscépe: A plane-p 
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azis until ‘the bands vanish; the emérgent light; thus compensated, the 
coniponents, polarised \parpendicular dnd parallel to the lines, of ferce aré 
eqvah. Next, the second flame. is inserted in the path, and the bands reappear.) 
By means,of sécond glass plate, placed between the absorbing flame. and’ 
the Hands are again to disdppear. From the anglethrough 
which, the:second plate has to, be! turned for this to happen, the ratio of the 
two components, polarised at right angles and parallel to the tines of force, of 
the light emerging from the absorption fame, cat’ be determined. | The total 
absorption,:by the second, fame, of light of unaltered wave-length, can also: 
he. determined: This may be dant either. photometrically orby making the’ 
field.se strong: that. the components out are longer absorbed. 
Since. the Zeeman separation is a known furiction of the field, the: absorption. 
corresponding to each wavé-length of. incident. light can be determined, 
aiid thé) logarithmic decrement calculated. The measures were somewhat: 
rough, but sufficed the due | 
ino beste, jievi'l .b 
Vaposr, G, v.Ubiach. (Phys. Zeitschr. 11. pp. . 758-756, Sept. 1, 1910.)-—[See. 
preceding Abstract.) A preliminary description of experiments by Mandelstam's 
method for determining the damping of vibrations in a flame from the absorp-. 
tion, of a similar flame (see pregeding Abstract]. The mode of derivation of the. 
formule «used in. calculating \the results is described, and some short tables; 
and curves are given showing \the relation between strength of magnetic 
figid; Zeeman separation, and log. decrement of absorption. The values of 
the last are of the same order, 10~*, as those found by Mandelstam. The 
was extended. te the \where. the absorbing. gas is. 
-tube containing, dark sodium yapour being substitnted for the 
absorbing flame,. , At, lower, temperatures, wizi, about 200° C., the observed, 
phenomena are the same as,with the fame, but on increasing the tempera-. 
ture the appearance changes, The interference bands appeariat about 200°, | 
and gradually grow stronger, again, and, vanish ata tempera-, 
ture between 260° and 280°, according to ‘the, strength of field.,...On farther, 
heating. they reappear, but the polariscape shows that the new bands are not 


thems... The results indicate that.a shift (towaeds the violet) has occurred in, 
the spectral, position of the sodiym vibration, Ati 270° C., with strength 
of, field, 11,000 gauss, a. shift. was: found. amouuting to about \1/S4th of the 

tance between the two,D,lines. “The sadium vapour: at the temperatures 


Secondary Ronigen ‘Rays, from. Metallic, Salts,,..J.. ln Glasson, 
( ¢ Phil. Soc,,. Proc, 15. pp, .487-441,, June 14, 


under iovestigation, and the. character of, the secondary) radiation, was 
ordinary , way by, means, of its The 


in. the, Same position as; the former ones, Dut rather are complementary tec 
ip question. was also subjected to, ordinary spectnoscopic examination with a 
grating, ap.Aver burner serving as source. .At about 200° C. the Na lines are 
seen to, appear faintly as absorption lines, and they become distinct at 260° 
280°, the; interval between them, being 10-16 times | their width. As) the 
deals experiments to determine whether, the nature of the: char; 
eristic secondary X-radiation from a metal is, affected, by state. of 


543 


radiation! fromy ai giwen »metallic! salt :wad found consist) Of two parts: 
(b) A’ homogentous radiation ‘having ithe: samé absorption: coeficient as 
metal itself ; a scattered the acid radecal;, 


$0; ; it 

Radio-acline Recail,.. Wertensiein, (Comptes, Rendus, 
PP» 16,1910 Radium, 288-25, Oty, 
ip. s. papas. the. atoms, of RaB, projected: 
by. recoil of the «particles from, range, of about 012.mm,, 
in..air,at, atmospheric pressure [Abs 928..(1910)].... The..pre- 
sent; papery deals with, further ..experimentsr on subject... Active de+ 
posit from Rakm, was, deposited .on glass anda, layer of silver deposited, 
it. It was found that a layer of, silver, of of thickness 10 pp allowed most, 
of the recoil particles to,pass through, while layer of thickness, 20 
pletely stopped them ; the thickness of silver of mass equivalent to0'14mm.aie, 


Energy of Radib-active ‘Rays. Duar (Comptes Réndus 


471-4 tf 1910 }—In the he experi ents a dir 


Galoritieter “was u of two Backs filled with, 
aiid’ connected’ by a AS 4 6t. xylol. 


the flasks was furnishe 


clés penetrate, and on’ presenting ‘a strong a-ra 
hale the xylol was deflected, production pis "No the 


9, FAD, a modi apparatus. 
also if possible, of the and x-rays... My 
018008, Alteration: in Range!/ of a-Particles "it aw Bleciric OW 
Reingatrum) (Akad, | Wiss, Heidelberg, Sitz: Ber. MathNaterw) 
Kijasse, 8) 1910,' Ann. d. ‘Physik, 164-144) Atg. 5, 
author has determined the change of range of’ the a-particles from polonium ' 
when they traverse an electric field in the direction of their-path 
Eve, Abstract No. 1485 (1908)}.. The «-particles were fired through a piece of ' 
thin Al-foil which closed the end of an‘ earthed chamber with an instilated! 
electrode fixed: parallel and close to ‘the Al-foil. ionisation | carrent 
between the clectrode and the) foil ‘was observed, this being arranged ‘to’ 
correspond to asmiall portién of ‘the range the’end of the path. Phe! 
polonium source was charged'up to’ any desired potential and screwed 

ubtil the! ionisation current was! observed to be the same ds before)! thi¢ 
adjustment being possible ewing to the ‘change: in' the ionisation 
produced near the end ofthe range of a-partictes. » The alteration’ in’ the’ 
distatice of the polonium corresponded to the-cHange' in range and ‘for 


being 16 wp. The range of the recoil RaB-particle in hydrogen was found to 
‘about OT mm. at atmospheric’ pressure. .Experiments' on’ the’ ionié#fion 
close to a soutce of Ra€ point to thé conclusion that‘the recoil RaD-particles: 


potential of 10,000 volts was 0217 mm, which agrees well with the valne: 
mm from the known of the mas 

Proc, Ser. A, 84..pp. uly 28, 1910) 


emitted per sec. per gm. of Ur in equilibrium with all its products (i.¢., as 

otttrs in pitchblende). | The pitehiblende was used in fils so thin that there 
was appreciable absorption of the a-particles by the films themselves} and! 

the «particles emitted were determited by the’ scintifatioris' they produced! 
zitic sulphide screen. The pitchblende used was urialysed to ‘determine’ 
it’ percentage composition of Ur, the latter being precipitated as phosphate ;: 
this percentage was 41°80.’ The ‘final ‘result obtained was’ x 10 
the value obtairied by a ‘Series of! 


s Value for'RaC and assuming two a-tay chatiges’ 


emanation and active sheet of Al being then fixed, oer 

over it. ted of ine’ epdeion of was tl 

d both initially and at subsequent intervals. From these o 

it, is calculated that a radiation arises'from Ra, itself, its intensit 
about 2 pet cent. of the equilibrium -ray intensity and its absorbs lity | 
RaEm which it was impossible to get rid of, Beds big EB 


chamber so arranged that at whatever angle the rays emerged, their length of 
path in the chamber was practically the same, With Al the absorption,curve, 
was complicated, being neither exponential nor linear [see Wilson, Abstract, 
No,, 1888 (1909)}, but approximating to a form recently suggested. by J. J. 


radiation. [See alse next Abstract.} oft lo 
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» 4606, B-Reys from Radium. L. Kolowrat. (Comptes Rendus, 151. 
pp. 6956-528, Sept. 6, 1910, Le Radium, 7. pp. 260-275, Sept., 1910.)—Haha, 
and Meitner have foand that a radium salt freed from its emanation and 
active deposit, emits a very absorbable §-radiation, [see Abstract No. 2068 
(1909)]. The author, bas repeated these experiments and obtained results 

Soc., 
velocity’ Of a beam of homogeneous f-rays was measured Dy two separate 
magnetic fields before and’ after ‘its passage through an absorbing medium. 
The magnetic deflections were made in é¢vacuated vessels sd as to prevent’ 
ergers due to scattering.;,, found that Al.caused a small, but perceptible 
diminution) in velocity of; the rays,;without any appreciable disturbapee of 
the homegencity of the beam); this diminution in velocity, however, being 
too small, to account for the total absorption. Glass screens:gave similar 
results..to Al, but,\on the other hand, Pt caused the beam to.emerge with a 
fairly, wide range of velocities. The author also describes experiments on 
the law of absorption of homogeneous é-rays by matter, the intensity of the 


FO 


OOF, Seattering of of Electroms iW fhe 

1910.)—The phenottienotr sf the scattering’ of ‘B-rays by matter 
subject to fewer uncertainties than that of absorptibti, ‘ahd thé pres 
deals: withcits investigation for the purpose ‘of  obtaming ‘atoriiit 
homogeneous parallel beam of 6-ray’ was’ sorted out by a magnetic 
trots) the giver! o by RaBt, in 


the iatensity of the resultant radiation was measured in different directions 

Inwae (2) For.rays of given velocity the intensity 
tained within a given cohe may be expressed by the equation = J 
where the thickness of material passed through and k'a depe 
img on the-angie’ of ithe coné) (2) ‘For tays given Veldcity the most 


of material traversed by the ‘rays! (8) For fays of different velocities’ | 
traversed is inversely proportional to the ‘product of the mass of the 
f-particle into the sijbare of its velocity. These results are in agreemieiit’ 
those of a recent ‘theoretical solution ‘of J. J. Thomson [Abstract No. “Td 
(1910)}, part of the theory being abstracted in the papér.” ‘From’ J! 
sor’s further theoretical results it is found (1) That the ratid’of the 
nearly 8-0 for all the elements exami (2) That the positive él 
within the atom is notin an electronic’conditidt; but is distributed’ over 
space occupied by the atom. Experiments are also described on the 
tion of homogeneous f-rays [as in preceding Abstract]. It is shown that 
the first stage in the absorption of a pencil of homogeneous £-rays consists in 
the scattering of the rays according fo the laws already considered. The 


1008. Relation between ond F. Soddy. ‘(Phil 

pp. 840-842, ,.1910.)—In previous experiments [Abstract No. 84419 
ppg bok square of the fime and from the observations the existenos 

a long-lived intermediate parent (ionium) of Ra was deduced. Measure: 
ments made since these observations were published have not confirmed the 
rate of growth, and the author now withdraws the estimates and treats the 
results as: affording data!¥of! the calculation the minimom 


1609. nd Radium in F. Soddy and 
ret. Gleditsch' ia an 
Ra in minerals found small but: distingt 
French. autunite [Abstracts 1282, 1662 (1909)].. The; authors: have repeated 
these experiments except that autunite of Portuguese origin was used: Thé’Ra 
was determined in the usual way by observing the amount of RaEm generated 


ina.sohition of the whintral’ in a 
_ Ralas was done in Mile, Gleditsch’s experiments. 


VOL. XIIL 


bie angle of emergence is proportional to the square root af the thickness 
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‘ponsiderably less, being only 0:44 of that.of| pitchbleare ;whertas. Mile, 
foc French autunite the ratio 080.- The aothors etpizia 
by assuming that autunite 4s,,of| so, recent a formation’ that the 
mes yet inequilibrium, Portuguese autunite being more recerit 
rench, . This former, 


assumption is supported by the experiments 

‘in, Jom (0°006 cent.) for uranium (thinerak 
te vedo of bewol of nollie neqmoo a yd 
Uraniam and Raditom 

G4. pp. 288-289, 25, 1910.)—The author ‘has: deterttindd> the 
ratio.of Ra to Ur, in thorianite, pitchbiende and autunite. [See also Gleditsch, 
ts, Nos, 1989, 1562,(1909).} He finds thecratio to beythe»sdme for 


Ra, hag; been, washed owt of the mimeral, in some way, or that thie 
yoeng that the, Ur-Ra, series :is: im equilibrium: ‘The 


to ionium and actinium in different specimens, aot enly of autunite; 
9, family of minerals of which it member. - mols on) 


of f to weds 
Michelson’ Espriment Established {Ann. d. Physik, 88. 
pp. 186-191, Aug. 5, 1910.}—Defends ageinst the 


pp: 118-138, Abstract.)—A given of the ap 
designed by te vi 

may be obtained of such rapid movements hs the flight of 4 ‘fy or the breaking of 4 
The mean speed of the film is 4000 cin. 


‘The, Physical Production. of. hight, Pu Hye. (Bran: Inst Journ: 
questions in physiological optics which determine the light-giving properties 
radiant energy, 


bas yboboe 

| (Akad) Wiss. Wien, Site. Bér. 119. 24. bp. 207-280,’ Feb), 1910: 
The the investigation (whieh includes’ spritig and tap waters and 


Me of Thorium. sp Sedimentary Rocks. Mag. 20 


German. .East Africa, thus.confrming the results of Soddy and Pirret 
See preceding Abstract}... For ausunite, however, from :Autun \(Brance} the 
was found. to.he.aaly of that for compared with Soddy 
od Pirret's cesult of 044 for, Postuguese autunite, and Mile. Gleditsch’s result 
erties of metals. Attention is given to various new methods for determining 


buts .19qeq od! of ai oimota opel ovedl 
ef baa d2 es) O zomitomoe bas tite 
vi offer od! autre comet of! dita 


pra, a,.basis for, the studyyof ..the; selakion 

coefficient expansion and specific heat, 

_Pt is discussed at length with reference to . the exponential , formpla 
Thiesen [Abstract No. 1507 (1908)]. It is thi 

the tests fanging "But ‘whether. 

varlishes ‘on nearing the absolute ‘zero remains an’ dpeli quésfion. 
expdnent ¢ of Thiésen’s formula, ani So the ~watiatiéd “of the Coefficient 

expansioti' with temperature, is shown to Be peticdic function of” the a 

therefore about the minima of the’ atomic volumes. he bie 


on Aug. 19, 1910.)—On carrying out. the well-known experiment of 
steain a mantle surrounding a barometer tube containing a 
perf water, the author found that after a certain amount of depression 
mercury had taken place, ihe Regn. ta, 
ensed 


thie cola lower dowd?! “It 

back up the tube from below, its presstré being than’ when 

because its temperature is less., Therefore more work is done during 


J = Tel — — 

1618. Influence of Temperature and pdeeeeenitiel 
and the Specifit Heat of Metals. Griineisen. (Ann. d, Phys 
78) Ang. 5, 1910.. Communication from the Techin. 
The author has previdisly shown that ‘the ratio of the coefficiént ‘a of ine 
expansion of metals to the spécifie heaf\C, is 
temperature {Abstract No. 1114 (1908)}. This was established 6nly for Al, 
Fe, Ni, Cu, Pd, Ag, Ir, and Pt, and not for other metals, especially such as 


93816. Thermal Expansion. of Metals; Griineisen. .(Ann..d. Physik, 
88, 1.. pp. ag. 5.1910. Communication from the Phwsikal, Decks, 
Reichsans ad 
melting-point is likewise a periodic function of the atomic weight, and hence 
is nearly the same only fot a group of metals of nearly equal atomic weights ; 
the extension increases with each group of higher atomic weights. _ Zn, Cd, 
| and also Sn, are to this and their viour 
© mercury continued to descend as the line of condensed 
steam descended. The author explains the phenomenon on the same 
basis, as Griffiths - the action of a hot-air - The 
expansion than contraction. 
io 
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have large atomic volumes. Further work is given in the present paper, and 
it appears that the ratio a/C, varies slightly in many cases ; sometimes « (as 
with Pb) and sometimes C, (as with Sb and Bi) seems to increase more 
rapidly with the temperature. But within the limits of error the ratio is 
the same for the range — 190° C. to 17° C., and 17° C. to 
100° C. for the metals dealt with. As regards the effect of pressure on the 
thermal n, it is shown’ that Thiesen’s hypothesis [Abstract Nd. 1507 
(1908)}, that @ is independent of the pressure, is better fulfilled the higher th 
point of thie métal. It also appears that the density and spetifi¢ hea 
aiidergd. for external presstire-changes, relative Vatiatidnis of the saiti¢ order 
Of aghitode. ‘The decrease of the spécific heat is Smaller than the increase 
Of Wénsity; the ‘ratio of the two is about F to 7. Schiett found, fot Pt, the 
Variation of the two to’be about the same, while for Ni the change in C, was 
"1819. Statistical J. or, (Phil... Mag. 20, 
pp. 850-858, Aug., 1910.)— author controverts Wilson's criticism [see 
No, 1468 (1910)] of his theory that it does not evade the difficulty of 
on nies constitution of energy. _The.entropy S was expressed in the form 
kiog W, where W is the number of ways in which the, system.can be 
attanged in the actual state. Wilson's criticism would: he valid if & were 
independent of the scale adopted ; & must, howeyer, vary with the minuteness 
of subdivision. If the first part of the system contains m,elements of yey 


each of amount «, contained in N, cells, and similarly forthe others, then, 
iS he, Which remains constant when a is charged., The two independent 
are in fact Niq and. ka, their ratio being the,gas-constant. 
The Only other predetermined quantity is Nya=.¢ say,, the catio, of the 
energy element to the extent of a cell. That there must exist a, second 
‘constant corresponding to a follows from the fact pointed out by Wien and 
Thiesen that the value ),,T, a i" the wave-length of max. radiation at 
‘température T, and which is by Wien’s law a universal constant, suffices, 
¥s required, in conjunction with the other recognised and universal co 
of ‘nature, to establish an absolute system of fundamental, units of mass, 
‘fetigth, and time ; its dimensions are therefore not expressible in terms of 
ose of other universal constants, and it must haye an independent existence 
i 


» 


, » 4820. Thermodynamic Calculation of the Vapour Pressure of Water and Ice. 
\W, Nernst. (Deutsch,, Phys, Gesell.,, Verh. 1214, pp. 565-671) July 80, 
910.)--[See Abstracts Nos. 1717 (1909) and 1116 (1910).}; The author used 
the results obtained by himself. and Levy to calculate the constants in a 


log p’ = — Xo/4571T — log T + J. 
‘For liquid water, employing the vapour pressure measured. at 0°, 50°, 100°C,, 
the walues obtained for the constants were ; \ J== 28-80774. 
For the vapour, pressure of where T <=278:09 and, vapour’ pressare 
4579 mm., the latent heat of vaporisation is.) = 107564 16-014 x == 22102 
‘since at low pressures water-vapour almost exactly obeys the gas 
ca Bou? tote tor Das bee Al Qh DOA 
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| L621. Dissipation of Atmospheric Electricity in the Immediate Neighbourhood 
of dhe Ground; Ebert and K: Kurz. (Kgl: Bayer: Akad. ds Wiss; 25. 
1909. Phys. Zeitschr. 11. pp. 880-405, May 1; 1910) ‘ Extract)—{See also 
Abstracts Nos. 2290 and 8246 (1904).] The work of Elster: and! Geitel:is 
referred to by the author, as also the practical proposal for registering the 
variations due to A. Sprung and Liideling. The method | a coe ee 
instruments used by the authors are next dealt with, A 

the “earth” was frequently, employed, and. the 


was present and when absent. The obseryations ar 


urly registrations of positive ions and 1250 of negative are employed ; 
$¢,1859 were made on the ground (gravel soil only) ; in the ‘remaining 
¢, soil was covered with. sand. The latter everywhere caused. a slight 
> in the values obtained, though for all cases there is ap excess of the 
positive over the negative ions ; this is greater for the sand-covered soil than 
when the latter is in its natural condition. Curves showing the mean daily 
march of E+, E-, Q=E4—E- and g=E,/E- are given for both the 
summer and the winter series. The curves for the positive ionsistibw 2 
daily maxima and 2 daily minima’ for the formér,' the times ‘of ynasima 
being 4.m., 84 p.m. ; for minima, 67 a.m.,°6-7 pin. ; each maximum 
being followed 8 hours later te minimum, but @ honors is required 
from this to the next maxitnhum. daily curves for the negative ions show 
greater variations, the absolute values are smaller, and the times of 
Maxima (11-12, 7-8 p.m.) and minima (6-7 a.m., 4-5 p.m.) are quite: different. 
The winter series; as’ compared with the summer one, shows the much 
Both the positive and negative cutves 
show only one daily maximum: and minimum, by no means well-defined. 
Comparison of these results with the height and variation’ of the barometer, 
‘@ireaily considered by Mache, follows, and the authors give curves showing 
‘graphically the results of: this; for ‘the positive and ‘negative ionisation 
‘respectively. From these it is'seen how direct is the connection between 
variations in atmospheric pressure and ionisation. The curve of ionisation is 
almiost the image of that giving the variations in air pressure, the maxima‘of 
the one’ corresponding to minima of the other, and vice versd, but following 
at about 14 hours’ interval of time ; ‘so that we may almost regard: those 
(al the of Ge variation ho F. W. H. 


DISCHARGE AND OSCILLATIONS. 
4622: Lonisation. produced by the Splashing of Mercury... j. J. Lonsdale, 
20. pp. 464-474, Sept., 1910.)—Special precautions are taken to 


mea per sec. in open alr in | | | | 1S 
influence of emanations discussed. In the discussion of the results 975 
ensure that the ionisation measured DY Mic, 


and the apparatus used for this purpose is fully described. As a result of the 
experiments it is found that splashing mercury on an iron plate produces a 
large excess of positive ions, and that a considerable proportion of these ions 
have a very small velocity. nevatiee t ionisation depends on the nature 


of the surface on roduced. The current-voltage 
curves for the which may be easily 


present and that these are 


doublets are apparently not produced, Similar peculiarities are also’ fdficed 
im the satoration curves for positive idns>from aluminium phosphate and 
lime [see also Abstract No. 845 (1010)): 


Valocity generated by Soft Rays. Seitz. 
Zeitsdtir. 11. pp: 705-708, Aug.’ 15, 1910. Réntgen rays 

tnetal Electrons are set free, and these electrons possess tery diff 
Velocities. ‘Their max. velocity increases according to Bestelmeyer, Manes, and 
‘Laiit [Abstracts Nos. 1070, 1670 (1907), 1625 (1908)) with the hard 
of the generating ‘rays, the measurements ifi these Cases being madé 
thean¥"of tubes using discharge ‘potentials of the order’ 85,000 volts. In f 
t' experiments discharge potentials of less than 10,000 volts are 
, and the method of making the measurements is essentially the s 
that used by Laub, As the result of per 
(far the greater part of the electrons ‘possess only an ‘extremely’ 
ftaction of the thax. velocity, and this max velocity is probably equal to’ that 
1624. of, Aliernating, Eleatric. 
U. Magini. (Atti dell’ Assoc; Elettr, Ital. 14, pp. 480-494, July-Aug,, 1910.) 
method of obtaining a strictly unidirectional current in a Réntgen-ray 
tube from a transformer or induction coil,is described, Spinterometers are 
employed which consist of a Mat, or, in later forms,a cup-shaped terminal 
and for the other terminal an Al rod ending in a point situated inside the 
cup) or opposite the plate.: Three such spimterometers are used, one being 
connected across the secondary terminals in such a direction that the current 
that. is not wanted in the Rénatgen 
Circuit in parallel with the first, but having a direction such, that the we 
required. in the tube will pass, ,The Réntgen, tube itself is placed 
second circuit in series with the two 
them. Thus only one of the discharge currents passes through the tube, the 


ni 
Traubenberg. (Acad. Sci. St. Pétersbourg, Bull; pp. 891-914, Sept. 12, 
1910.}—Various metals are used as electrodes of the spark-gap in an oscillatory 
Giréait and tlie dpark:damping and the heat- and light-emission of thespark 
The following Series’ gives the metals arranged in the order ‘of increasing 


passing | apparatus is 
is attached to the secondary terminals only, thus leaving the primary. circuit 
undisturbed. This is an advantage over the previous methods of obtaining a 
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an alum-solution filter 
in the For tight; ia! the 
order of decreasing intensity, the following jis the series+ Ut, 


1627. 
4 parallel beam thrown dn'td thé clean ‘sarfadcé ‘of variols Tiquids india 
mercury. The reflected was teceived by a pataboli¢ mirror and 
ont to a thermo-coaple ‘connected to Rubens The elect 
vibrations were alway$ perpendicular to the plane of incidence on thy 
reflecting surface. "The ratio of the intensity of the reflected beam to 
of the incident one is a kriown function of the index of refraction 1, fone 
it and its sqaare, which is the dielectric constant, are both calculable. , 
were also used to afford a comparison. are | 


168 aly b of o} 
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transmission of Hertzian waves by a grating has been studied experimotitally 

. and compared with theory by Schaefer and Laugwitz and by G. H. Thorhseit 
[see Abstracts Nos. 119, 698 (1907)). The fermulz expressing the thedry Of 
scattering of aerial and electrical waves by a grating are, however, identical : 
with those expressing the wave modification due td one 6r more cyliti@riéal 
obstacies with vertical generating tines disposed symmetrically ‘the 
centre of a jong, narrow rectangular tank containing water in lotigitoditial 
oscillation. Cases were selected in which the ‘effect of the obstacles ‘ffi 
altering the period ofthe gravest mode of os¢illation ‘could ' be ¢aléulated, 
and the results compared with those obtained by observation, with vatious 
depths of water in the tank. . The observed results were found td agree very | 
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vai et ¢ i) bar 
911628. Investigation of Non-vibratery Typesof Briquency M cers. 
| (Phys. Rev. 81; pp. 68-76, July, 1910.)—-The author fitst gives an account of 

with a form of Fleming alternating-current galvanometér.; these 
show that its sensibility is high only for low frequencies!) Hé then reverts to 
his frequency meter based upon the heating up of a thin iron wire.subjected 
ta en aitennating magnetic field {see Abstract No. 148 (1910)}. In the present 
instance the heating is not measured by thermo-couple, but instead’ a bolo- 
metric arrangement in bridge form is adopted. The four arms of the bridge 
are each composed of a length. of thin (00618 mm, diam.) iron wire; wound 
@.mica frame, ..Two such, frames are encidsed ‘solenoid ; the other 
two placed, within «.similar solenoid. whichis) rion-induetively wound. 
The.ene pair of arms only will therefore get heated up on the passage of 
current through the solenoids im series; the current in the coils is kept 
constant to within 0°2 per cent. by a special arrangement. Curves are given 
when plotted form a straight line. It is considered likely that a single 
10 to.10 cw per sec... of T 


Radio cine “(Le ‘Radium, 7. 


228, Paper gead ongrés Internat. de Radiologic, 
pat paper an apparatus for the eonvenient 
ying radio-active bodies. The active substance produces 
sails connected to a, battery 
whose central electrode is connected to an electrode in another chamber 
| which ionisation is produced by a constant radio-active source. Thus the 
ionisation produced by the decaying substance causes the electrodes to 
Charge up to a potential indicated by a sensitive electrometer connected. to 
them, equilibrium being obtained when the loss of charge from, one electrode 
is equal to the. gain of charge at the other. The electrometer needle ‘allows 
active substance with little lag, and the potential i 
is practically proportional to the activity. 


1630. Emanometer for Measuring Radio-active yi A. Becker: 
(Le Radium, 7. pp. 222-228, Aug. 1910. Paper read before the Congrés 
Internat. de Radiologie, Brussels, Sept., 1910. Zeitschr. Instrumentenk. 
80. pp. 208-802, Oct.,.1910.)}—The author has devised am instrument for 
measuring the emanation given off by a gived solution. The liquid under 
investigation is placed in a vessel where it is allowed to accumulate its 
equivalent t. of This is then passed at a known 
to an electrometer, The electrometer is previously charged, and the total fall 
of potential caused by the passage of the emanation gives a measure $f, the 
amount of emanation. It is found that the apparatus works simply and well 

uced, the | author proposés to establish a definite unit of emanati 


based,on it. Particulars are given in the paper of this unit which has, been 
made equ} to that of Mache. | 


1681. New of Capillary Electrometer. ‘Zehnder. (Zeitschr. 
Instrumentenk. 80. pp. 274-278, Sept., 1910.)—Description of a capillary 
electrometer in;which, by means of a movable reservoir of mercury, as in the A 


- 
a 
at 
& 


means of a groun joint be 
maatling the whol instrument. wwii dtiw G. B.A, 


1882, New Form of Magnetic Detector of Electric Oscillations, 
(Accad, 19. pp, 805-800, June. 16, 1910,)—-The. author, in. the 

es use of Bocel’s arrangement for producing, a rotating 
rc eld | it. Pat. 1888 of 1888], there being two. identical solenoiis— 


No details are given. _ LHW. 


“ALTERNATING CURRENTS AND MAGNETISM. bh 
1633. Temperature Coefficients of the Ferromagnetic Metals. J. R. Atsh- 
worth. (Nature, 84. p. 288, Aug. 25, 1910.)—For temperatures up to 100° C., 
the coefficient is large in Ni, less in Fe, and least in Co, Carrying the 
temperature to 800°-400°, and plotting the magnetic intensity in the cyclic 
state a scale in which temperatures are calculated as percentages of 
the critical temperatures, the points are all found to fig very nearly,on one 
curve. Taking advantage of Curie’s observations on the critical temperature, 
is the same, also that the temperature coefficient of demsity 


ob liquids is of the same order asthe temperature coeicient of intensity of 


sag 


(Comptes Rendus, 151. pp. 511-518, Aug. 29, 1910.)}—The author's ex or 
rents lead to a law somewhat different to Carie’s, viz.: The effect’ 
increase of temiperature on the specific susceptibility of af 
equivalent to that of a smiall increase in its atomic weight. The excep ree i 

1685. Heusler Magnetic Alloys. Stephenson: (Phys. Revi BL. 
pp. 252-260, Sept., 1910.)—Magnetic tests were carried out on six Cu-Mn-Al 
alloys of varying composition, The following are the chief results : (1) The 
most magnetic Specimens were those with Mn and Al in atomic’ proportions. 
° Heating to various temperatures, cooling in air, and testing at room tem- 

ture, gave for H 50 a permeability-temperature curve with a slight 

iim at 250°, a slight maximum at 850°, a decided minimum at 650°, and 
blr Una the aloe 907 8) The largest valug of 
induction was obtained with a specimen w ich had quenched in water 
from near its melting-point. (4) The tests suggest the existence of a prac- 
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ai thermometer, the mercury in the capillary may be brought to the same 
point with ox without an e.m.f. applied to the instrumest. The mercury of 
the pressure apparatus is separated from that in the electrometer by an 
inverted U-tube filled with air. There is a stopcock on the stem above the 
SOUICE. ly are sO adjusted that there 
is, no, deflection (torque on the cylinder), by regulation of the distance of one 


MO ABSTRACTS) 


the alloy. (6) No relatioti was found 


R. B. Sangster. (Roy. Soc., Ptoc! Ser. A. 88. pp. 498-481) March 2%, 
1910.)-The author deals with the diurnal inequality at Greenwich, Fal- 
mouth, and Pawlowsk (Russia) for several periods from 1878 to 1907. 


> 


of Moving Electton. Hupka. (Ain. Physik, 88. 
th, mpl 80, 1910.) W. Heil. (Ibid. pp. 408-418, Aug. 80, 1910.)—A 


1689. ‘Theoty Thermo-eléctricity. Baedecker. (Phys. Zeitschr 
11. pp. @09-811, Sept. 15,1910.) 
1640. Varlable Motions of Electricity without Magiistic 
P. Ehrenfest. (Phys. Zeitschr. 11) pp. 706-709, Aug. 15, 1910.)}~The motion 
im question is the radial pulsation of electricity in a spherical shell; so distributed 
that its density is a function of distance from centre only, and moving)so that.at 


“4641. Mercury with Compressed Gas Dielectric. E. B. Hazleton. 
Journ. 6. pp. 119-190, Qct., 1910,)—Description, with illustration, of 
ly enclosed interrupter which works under a gas pressure of ae 

Ad L. 


Action of the Pesiiies * Dischate W. Raflety 


10483. "Electric Conduction in Dense. Gases. R, Seliger. Physik, 
88.2. pp. 819-380, Aug. 80, 1910,. Extract from Dissertation, Munich.)-—A theo- 
retical discussion in which the problem is made. to depend on the solution of 
differential equation of the first order whose qualitative discussion gives a pre- 
sonar view of the mathematical and physical questions involved. 4 quant gut 
ment of the field and the characteristic is 


ly 


554 
between 

1686. Novel Phenomenon in Diurnal Terrestrial 
Diagrams aré ‘given of the diurnal variations of miagnetic force in ‘the 
plane’ of thé astronomical meridian ; these show fhat there is little or fo . 
variation of the component parallel to the earth's axis during the hours from | 
noon toaxbout 6 p.m. There ‘is, however, large simultaneous inequality 
of the component perpendicular to the earth's axis. The winter months 
invariably ‘showed a shorter duration of the phenomenon, while ‘in general 
a larger diurnal range produced a more exact and lengthened exhibition. 

L. H.W. 
discussion as to a previous experiment by Hupka and its interpretation. (See 
Abstract No. 619. (1910).) E. H. B. 

1688). Theory of Electrons in. Metals. P. Debye. (Ann. d. Physik, 88. 3. 
pp. 441-489, Sept, 22, 1910.)—An elaborate investigation, largely mathematical, 
amd concluding with a comparison with experiment and conjeciurés on the 
discrepancies found to occur. E. H. B, 
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1044: Metallle Radium: Mme. Pi Curte-and A. Debierne, 

Rendus, 161. ppv 528-5265, Septi! 6, 1910. | Chem, News} 102. 175, Octi7, 

1910.)—The authors have obtained metallic Ra by a method similar 'to that 

employed by Guntz for the preparation of metallic Ba. A solution of 01 gm. 

of pure RaCl, was electrolysed, ‘using a mercury kathode of weight about 
gm. The Ra amalgam formed was found to decompose water and to 
rapidly in air ; it 

an amalgam of Ba contains numerous crystals. The distillation 


3 


at about 400° C., but melted at a higher ‘tempera- 
‘the mercury was given off. At 700° C. the mercury had ‘ceased to 
‘distiliation was then stopped, the authors 

nding 'that'thé semaining: substance,’ which had‘ a shitiing; white 
| practically pure Ra. The mefat was found to 
eh rapidly in air, probably forming a nitride. A detached piece was 
in water and the greater part dissolved in decomposing the water. 

luble remainder was black, and nearly all went into solttion on the 
little HCl, being probably the nitride formed by expostre to 
very small amount of final residue showed that very little 
present. The small iron boat, to-which most of ‘the metal 
sealed up in vacuo for the observation of its radio-active pro- 
y-Ray measurements showed that the activity increased according 
‘The authors hope to’ make ‘use of the 

1648. Metallic Strontium.” B. L. Glascock. (Amer. Chem. Soc., Jouth. 

82. pp. 1222-1280, Oct., 1910. Chem. News, 108. pp, 236-289, Nov. 11, 
1910.)}—-A description is given of a large number of experiments’ made 


the results of each experiment. The most. successful results: were obtained 
as follows: A cast-iron vessel of hemispherical shape, 35 cm. in diam. and 
walls 06 cm. in thickness, served as a container for the fused strontium 
chloride. To keep the liberated metal from contact with the air, and also, to 
catry out Stockem and Borchers’ idea of a small kathode, an iron rod 1°8 cm, 
in diam., bent at right angles about 2 in. from its lower end, which was then 
hammered to.a blunt point, was made to serve as the kathode. The anode 
was of carbon, 8 cm. x.8 cm. , By this arrangement the current was made to 
pass entirely beneath the surface of the bath, since the vessel was deep. 
enough to prevent the current passing to it and thence to the other electrode. 
A porous plate could, be interposed between the, electrodes. With an elec- 
trolyte of pure strontium chloride and a current of 125 amps. at 40 volts for 
7 hours; 76 gm. of metallic Sr were obtained, giving a current efficiency of 
68 per cent. Passing the current for longer than 6-8 hours decreased the 


of specially | greater part of the mercufy 
- the temperature was increased gradually and 
to prepare strontium by. electrolysis of the fused chloride, using futnaces 
of different types: and ‘modifying’ them in the directions ‘indicated ‘by 


actual yield, the best percentage yield being when a current of 185 amps. and 
85 volts was passed for only 2 hours, the current efficiency then being 67 per 
cent. The metallic Sr is distributed in globules throughout the fusion, and 
is best separated from the cold mass by crushing it on an iron plate and then 
sieving gut the metal, ¢capqot be obtained as xpd by gradually raising 
the kathode during electrolysis, as is the case with calcium. Strontium 
possesses a silver lustre when agew surface is first exposed ; this, however, 
rapidly changes to a yellowish tint, and finally to a white non-lustrous surface 
as the layer of oxide forms over it. . It is harder than Na but softer than Ca, 
and can easily be cut with a knife, Its density is 2°55. It liberates hydrogen 
readily from, water and.aicohol, but has no action onjsilicon tetrachloride. It 
alloys with iron and seems to combine with chromium and amorphous boron 
when heated with them. It dissolves in liquid ammonia to a biue solution, 
and burns in.an atmosphere of CO, and illuminating gas as. energetically as 
it. does in air. The heated metal,combines with hydrogen and nitrogen, 
forming the hydride and nitride respectively. The specific heat is 00742, 
which gives 65 for the atomic heat. The alloy with iron slowly evolves 
hydrogen when put into water., In the account of the preliminary experi- 
ments a furnace is described by means of which Ca was readily obtained. It 
consisted of blocks of Acheson graphite, which were so built together that 
they formed the container for,the fused calcium chloride, and at the same 
time formed the anode, The kathode was an iron rod, 2.cm.in diam. With 


1646. Colour, developed by Crystellisation, of Golourless Solutions of Coloured 
Substances.. D-Gernez. (Comptes Rendus, 151, pp. 272-276, July 25, tm 
Mercuric iodide separates from organic solvents even at low temperatures in 

the yellow form ; this gradually changes into the red form which is the 


persaturated | 
by the crystallisation of the solvent, and “subsequently ge to red as 
over..into ite marestabla form. | 
Sloan.) (Amer, Chem. Soc.,, Journ. 82.: ppx 946-049, Aug., 1910.)—Franklin 
bas shown that some salts when dissolved in ammonia:and in methylamine 
give oiaximum values for the equivalent conductivity at intermediate as 
well as at very high dilutions. ‘The same phenomenon: is indicated | by 
Ages tor tx: weten ny OO ellen 
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or itiflection in the curve, but there can’ be no doubt that. precisely similar 


more stable at all te ratures up to 120°. Formanilide, salol, menthol, 
Conductivity 
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bromide tends towards the’ same type although 


the Deutsch. Geséil,, Giessen, May, 1910.}-—The rates. at which 
anhydride and lead sulphate dissolve in, water, can, be, studied 
hoting in the former case the rise of temperature which accompanies 
the dissolution of the gas, and in the latter case the imcrease.in the electrical 
conductivity of the solution, By making use of these two methods it.is 
shown that éach action conforms accurately to the unimolecular law, 
are altered. 
Streintz. (Zeitsctit. Elektrochem. 16. pp. 747-754, Sept. 15, 1910. Paper 
read befote the Deutsch. Bunsen-Gesell., Giessen, May, 1910,)—The experi- 
tnents were; like those’‘of Ruinpf [see Absttact No. 687 (1910)], to whom. i 
author refers, maile’ with small Varta cells, arranged as voltameters ; but he 
added a lead peroxide electrode as reference electrode. The gas genera 
daritig formation was studied.’ The charging currents ranged from'O0 
down to 00009 amp. ; the discharge | as a rule at.0°2 amp. This, latter 
rate ¢ould be kept “up for hours ; then the current decreased, owing chiefly 
to the exhaustion of the positive plate, ‘when the directions of the makers were 
followed. The hydrogen ‘absorption by the negative plate during the 
is mversely proportional to the current intensi or very 
smail intensities, since the n inp eto gas on open circuit. As 
regards the positive plate, 4 simple relation oratay ip intensity, time, 
and oxygen absorption could not be found. | The author tinguishes between 
an ‘ordinary and an extraordinary type’ of discharge. . In the former. the 
discharge is continued till the negative electrode is exhausted, in the latter 
till the positive plate is exhausted ; ‘in the latter type either the. positive 


4850. Potential and Electrié Conductivity Alloys. 
J, M. brecke Electrochem. Soc., Trans. 17. pp. 867-75, 
under CaCl, calcium allded, and the popred 
into ‘an iron completely filling the mould and mouthpiece. elec- 
trolyte is especially purified ethyl alcohol, and contamination of this solution 
by the aqueous calomel! solution of the normal electrode is prevented 
insérting plugs of filtet-papet in the Connecting glass tube. Fine cop 
wont the alloy’ gota’ contact. The poten 
‘at first. It rises’ with’ increasing §Ca-percentage, 
suddenly for about 88 per cent. of Ca. The conductivity nt 
existence of the alloy Al,Ca. | | 
‘Thompson and R: Hamilton. (Amer. Electrochern. Sod., Trans. 17. 
pp. '287~204, 1910:}—Preliminary account of some incomplete, but in eve 
‘experiments, ‘The chloride OujCl, Gught to give twice as much’ Co 


‘ 
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coulomib: 4s CuSO: The hardly ‘soluble th “Wwatét; ‘bit solu 
NaCt}' the conductivity of the’ NaCh (16 to 80 per cert. solutions)’ 


whith clears the turbid solution. The 0 


ered with paraffin) gave up to 96 100 
tHe ‘atlodes weté cbrrddéd 
Cotes atid inf stirring ‘was app 


» 


Sod!, 1910.)—The ‘adthdr Fuses matte, from 
ita crucible, placed in ‘a firnace, covers Fa 
with Sodtum metasilicate as electrélyte, introduces a copper wire as ano 
thrdg the bottom of the crucible, and a carbon or steel rod as kathode 
from above, and electrolyses with a battery of four accumulator cells,, Pure 
Ch is deposited, ‘at higher e.mJ_an alloy of Cu and Fe, while the sulphur is 
volatilised. “ Nickel-copiper matte’ ‘was similarly treated with success; Sb 
sed fike shpbar.. The must not be, allowed to decompose, the 
te. ‘Chlorides, as Substitute ne the metasilicate, did not answer ; sodium 
chidtide Was’ useful, however, with .Pb-A of des maine 


Jotiatd. (Amer. Electrochem. Soc, 17.,. pp, 249-260, 1910.)—Moiten 
MgCl can be électrolysed in the presence of KCi preferably in a carbon or 
graphite cracible ; but the bath is troublesome expensive to prepare ; the 
current eéfficien presence of. MgO is to 
Changes of current yg ale and temperature, if not Oe have little effect. 
Baths of MgF, with LiF, and CaF, gave little or no Mg ; the Mg is dissolved 
by this bath, which also attacks, iron, crucibles. The proposal of, F, v, 
geigen and G. 0. Seward—to bind Mg by an Al-kathode ina chloride bath 
and to electrolyse the resulting crystalline alloy as anode in a bath of greater 
pgs Which the Mg would rise 
efficiency was not raised by binding the Mg by Al or Cu, and the 
tion of Platinum, ik. Sy, MeGanghey 
er. Electrochem.. Trans, 276-286, 1910.) 
died the electrolysis of the following aqueous solutions: 
10, per cent, citric. acid ; (2) 2 per cent, potassium: platinichloride; (8) 
per cent, ammonium platinichloride ;, (4) 2..per, cemt. potassium, platini- 
chloride containing, 10 percent, citric, acid; (5), 2, per, cent, amajonium 
platinichloride containing 10 per cent. citric acid. , The single. potentials, at 
and during electrolysis,of the above saiptions were measured 
Sospeniee ily interrupting the, current and balancing the e.m-f, of discharge- 
atial plus an Ostwald tenth-normal electrode, against. a known.ean.f., 
ing a d’Arsonval galvanometer as zero instrument. A Pt dish served as the 
nafonind, permitted the deposit. to be weighed; the anode was of polished 
in area,..\The solution was heated before: clogtrolysis, 
then ectrolysed, no attempt being, mage to maintain its teaxperature. 
| Show that the presenge of citric acid. does, not give.ai lower 
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potential than that.which obtains while. Pt. is depositing. in: the 
of acid. heThe, function pt, the ecitrie acid, appeats to) be! td 
solution acid.;-Am alketine sebetion furthers the formation of 
Pt, which out of suspension upon the kathede, 

the particles (then serve for the deposition of jarge crystals, 

reduction: of citric acid. further influence the form .of 
the, deposit..." Fhe,cloud of immediately in a ifresh 
solutier, of, ,platinichloride, uniess the -current: 
density be too, high, If a platinichlaride solution which has bees electro~ 


will serve for some 0 to 80 treatments, after which it may be further 
regenerated by adding about 10° drops’ df’ concentrated HCl; it will then 
deposits of Pt... [See Abstract; No. 1978 
26 .mot) « .M bas 4 
Me of ydroxylamine to ammonia at a copper kathode 
in the presence of copper sulphate, sulphuric acid, and oe iat 
beéh itivestigated: Nitrégen is’ ‘af both an Top 
rate of this liberation has been'studied 
at a fairly constant cate, ammonia. being left 
kath e nitrogen asset free rapidly a4 first, and.ia such quantity as to suggést 
4 possibility of the formation of Syke n¢ as an intermediate pi 


hing, thus 
initial evolution. of free. is also/met in ‘the: electretytic 


nitrate under the osamet .conditions, and suggests that the 
ydroxylamine formed in the reduction of the flitrate may im that case also Be 

as hydrazine. Single; potential 
No. 1978 (900). td 


1910. ettts ‘with the lorate plati r 


plating or refining solutions are: (1) Great solubility. (a) eethode oaks 
smogth, dense, ang: from. {‘trees,”. (8). Approximately theo- 
corrosion of the anode and.deposition pppn the kathode.’ (4) Absolute 


lysed be regenerated by addition of solid platinichloride and again subjected ; 
teglectnalysis,. the cleud of fine Pt is coop. formed and. the deposit poot;-but 
if,a, drop.or two af.cencentrated hydrochloric acid be added to 100 c.cm, of 
the, clopd, formation.is delayed, and.a good deposit fotmett 
ineral acid. is objectionable, however, because it attacks the «underlying 
metal, and the deposit of Pt is liable to become crystalline before a‘satis- 
factory coating canbe. gbtained..; When, ,hawpver, citric; acid is usedpthe 
plating solution, may. be regenerated many times bythe addition of platimix 
Chlorade without cloud formation, aad good :depesits of Pt obteined. Evem 
inthe solution goptaiping citric acid the deposit of Pt becomes ‘poor after 
some-25 to 80. min, of electrolysis: good thick deposit of. the 
metal i9 obtainable by cepeaterly, plating for,40 min. periods. | After 
treatment the deposited metal is dried and buffed. Thé/soimtionds rad 


stability under ‘all conditions to which it is subjected in a platitig’ ot 

bath. ' (6) No polarisation from the’ formation of lead peroxide ‘on the an 

(6) Very high ¢lectrical conductivity. “The'bath should contain about's ‘per 
‘of lead, 9-5 per cent. of free perchloric acid, and 0°25 per tent.’ of 
cufrent density of from 2-8 amps./dm."(18-C7 


3 

Hine 
ck? 


i 


i! 


pp. 52-68, 1909. theoretical paper in which the ad ° 7 
Of the’ view that the tholecular forces are regarded as not | exerted from 


Liberation’ of ‘Haim’ from’ bythe ‘Achim of Heat: oO. 


ind Sicon’om Cast Thon. ‘(Meck Eng. 
‘pp. Sept.80, and pp: 484488, 1910. | Address to to Chemical 
Séction'of the British Assoc. at Sheffield.) 


63. Physical Properties of Binary Liquid Mixtyres. J, C. Hubbard. (Phys. 


(Amer. ‘Chem. Sot, Journ. 82. pp: 782-741) fume) 1910.) 
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the’ concentration, acidity, and the required amount of peptone are ‘main- 
tained. Chloride and barium salts must be absent. A ‘bath that has been 
giving good deposits will form ‘very bad “trees” if a quantity of ‘hydro- 
| chioric acid or some bariam’ perchlorate ‘is added to it. [See Abstract 
No, 1816°(1909.)}' | bes P. 
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